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1.0 BACKGROUND 

The suspected contamination at the Richardson Flat Tailings site (the Site) is a 
result of: 

air migration of metals from tailings area; groundwater to surface 
water migration of contaminants from both the tailings and the 
landfill areas; and potential direct leaching from tailings or landfill 
to surface water. 

The following information is known about the Site: 

The Site is located 3.5 miles northeast of Park City, Summit County, Utah. 
From 1975 to 1981 the 160 acre site was used for placement of mine tailings from 
mines owned by United Park City Mines (UPCM). Tailings were placed at depths of 
up to ten feet. In 1983 UPCM began to use soil to cover the tailings. This is 
an on-going project which was eighty-five percent complete by UPCM estimates 
during the time of a site visit in April 1992. A security fence has been put in 
place surrounding the Site. Also on the Site is a municipal/sanitary landfill. 
This land was leased by UPCM to the city of Park City and was used for landfill 
purposes in the mid-1970s. In 1990 a highway was placed through the middle of 
the landfill creating two sections (one section of the landfill on each side of 
the highway). Refuse in the path of the highway was removed and placed on top 
of the undisturbed landfill sections and covered with soil. 

The Site lies in a rural area with very widely scattered residences. It is 
within 1.5 miles of Prospector Square, a new residential community that supports 
Park City. Only three residences are within a one mile radius of the site. 

The types of material(s) handled by this facility have been: 

Mine Tailings 
Municipal/Sanitary Refuse 

The volume(s) of contaminated materials to be addressed are: 

2 million tons - mine tailings 
Unknown quantity - municipal/sanitary refuse 

The contaminants of concern are: 

Metals from the mine tailings 
Metals, volatile organics, BNA's, and pesticides from 
the landfill. 

The basis of this information may be found in: 

Previous studies. 
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2.0 DATA USE OBJECTIVES 

The objective of this project/sampling event is to determine: 

Immediate threats to human health and/or the environment. 

For the purpose of: 

Assuring site safety preceding remedial activities. 

The data gathered by this sampling event will be evaluated against: 

State groundwater standards and quality criteria and background 
concentrations with the intent of establishing whether an immediate threat 
to human health or the environment exists and of defining appropriate 
cleanup levels, if necessary. 

3.0 Quality Assurance Objectives 

As identified in Sections 1.0 and 2.0 the objective of this projectjevent applies 
to the following parameters: 

QA 
Parameters Matrix Intended Use Of Data Objective 

BNA, VOC, Groundwater Determine Threat QA-2 
Pesticides, Metals 

Note: The QA-2 level of quality assurance will meet the Level IV analytical objectives for 
remedial response activities as defined in OSWER Directive 9355.0-78. For each sample matrix 
the CLP lab will be asked to perform a matrix spike/matrix spike duplicate analysis. 
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4.0 Approach And Sampling Methodologies 

4.1 Sampling Equipment 

The following equipment will be utilized to obtain environmental 
samples from the respective media/matrix: 

Parameter/Matrix Sampling Equipment 

BNA in Ground­
water 

Bailer or 
Peristaltic pump 

Parameter/Matrix Sampling Equipment 

Inorganics in 
Groundwater 

Bailer or 
Peristaltic pump 

Parameter/Matrix Sampling Equipment 

Pesticide in 
Groundwater 

Bailer or 
Peristaltic pump 

Parameter/Matrix Sampling Equipment 

VOC in Ground­
water 

Bailer or 
Peristaltic pump 

4.2 Sampling Design 

Fabrication 

Teflon {PTFE) 
Tygon tubing 

Fabrication 

Teflon (PTFE) 
Tygon tubing 

Fabrication 

Teflon {PTFE) 
Tygon tubing 

Fabrication 

Teflon (PTFE) 
Tygon tubing 

Dedicated 

Yes 
Yes 

Dedicated 

Yes 
Yes 

Dedicated 

Yes 
Yes 

Dedicated 

Yes 
Yes 

The sampling design is depicted on the attached Sample Location Map 
(Figure 2). 

Landfill Assessment. One upgradient and two downgradient monitoring wells will 
be sampled to determine releases to groundwater from the municipal/sanitary 
landfill. Samples will be analyzed for base/neutral extractable compounds 
(BNAs), volatile organic compounds (VOCs), pesticides, and inorganics. Both 
unfiltered and filtered samples will be collected for inorganic/metals analyses. 

The three monitoring wells to be sampled are designated RF-GW-01, RF-GW-02, and 
RF-GW-03. From each location an unfiltered and a filtered sample will be taken. 
The filtered sample will be submitted for metals analysis. The unfiltered sample 
will be analyzed for BNAs, VOCs, Pesticides/PCBs, and metals. One of the sample 
aliquots (filtered or unfiltered) for metals analysis will be collected in double 
volume. At one of the three locations triple volume sample will be collected for 
organics (BNAs, VOCs, Pesticides/PCBs) analyses. A trip blank will also be 
submitted for VOC analyses. 
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4.3 Standard Operating Procedures 

4.3.1 Sample Documentation 

All sample documents must be completed legibly, in ink. 
Any corrections or revisions must be made by lining 
through the incorrect entry and by initiating the error. 

FIELD LOG BOOK 

The Field Log Book is essentially a descriptive 
notebook detailing Site activities and observations 
so that an accurate account of field procedures can 
be reconstructed in the writer's absence. All 
entries should be dated and signed by the 
individuals making the entries, and should include 
(at a minimum) the following: 

1. Site name and project number. 
2. Name(s) of personnel on-site. 
3. Dates and times of all entries (military time 

preferred). 
4. Descriptions of all site activities, including 

site entry and exit times. 
5. Noteworthy events and discussions. 
6. Weather conditions. 
7. Site observations. 
8. Identification and description of samples and 

locations. 
9. Subcontractor information and names of on-site 

personnel. 
10. Date and time of sample collections, along with 

chain-of-custody information. 
11. Record of photographs. 
12. Site sketches. 

SAMPLE LABELS 

Sample labels must clearly identify the particular 
sample, and should include the following: 

1. Site name and number. 
2. Time sample was taken. 
3. Sample preservation. 
4. Initial of sampler(s). 

Optional, but pertinent, information: 

1. Analysis requested. 
2. Sample location. 
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Sample labels must be securely affixed to the sample 
container. Tie-on labels can be used if properly 
secured. 

CHAIN-OF-CUSTODY RECORD 

A Chain-of-Custody record must be maintained from 
the time the sample is taken to its final 
deposition. Every transfer of custody must be noted 
and signed for, and a copy of this record kept by 
each individual who has signed. When samples (or 
groups of samples) are not under direct control of 
the individual responsible for them, they must be 
stored in a locked container sealed with a Chain-of-Custody seal. 

The Chain-of-Custody record should include 
(at minimum) the following: 

1. Sample identification number. 
2. Sample information. 
3. Sample location. 
4. Sample date. 
5. Name(s) and signature(s) of sampler(s). 
6. Signature(s) of any individual(s) with control 

over samples. 

CHAIN-OF-CUSTODY SEALS 

Chain-of-Custody Seals demonstrate that a sample 
container has not been tampered with, or opened. 

The individual in possession of the sample(s) must 
sign and date the seal, affixing it in such a 
manner that the container cannot be opened without 
breaking the seal. The name of this individual, 
along with a description of the sample packaging, 
must be noted in the Field Logbook. 

4.3.2 Sampling SOPs 

Sampling SOPs from the USEPA Emergency Response Branch Region VIII Quality 
Assurance Project Plan will be followed. Sample "splits" for all samples 
will be available to UPCM and to the State of Utah upon request. 

5 



GROUNDWATER WELL SAMPLING 

Prior to sampling a well, the well will be purged. For this project, this 
will be accomplished with a bailer or a peristaltic pump. Purge water will 
be placed back in the well or will be poured on the ground near the well 
from which it came, following sampling. 

Brush off well cap prior to opening, unlock and open well cap. 
A photoionization detector (HNU) or flame ionization detector 
(OVA) will be used on the escaping gases to determine the need 
for respiratory protection. Using a decontaminated water level 
indicator, the water level will be measured. Total depth of the 
well will be obtained with a depth sounder and the volume of 
water in the well will be calculated. 

Three well volumes at a minimum should be purged if possible. 
Equipment must be decontaminated prior to use and between wells 
if dedicated equipment is not used. 

Once purging is completed and the correct laboratory-cleaned 
sample jars andjor vials have been prepared, sampling will proceed. 
The sampling device (which may or may not be the same as the purging 
device) has been selected so as to not affect the integrity of the 
sample. Sampling will occur in a progression from the least to most 
contaminated well, if known. 

The water sample may be collected using a teflon or stainless steel 
bailer. The bailer will be attached to a clean, dedicated, nylon 
rope and introduced into the well. The bailer will be lowered to 
the approximate mid-point of the screened interval. once the sample 
is collected, care will be taken not to unduly agitate or aerate the 
water while pouring into the appropriate sample containers. Also, water 
samples may be collected by means of a peristaltic pump equiped with 
disposable tygon tubing. The tubing would be lowered into the mid point 
of the water column where a sample would be collected. 

Measure the conductivity, temperature, and pH of the groundwater in a 
separate container. Record all field measurements on the field data 
sheets and in the field notebook. 

4.3.3 Sample Handling and Shipment 

Each of the sample bottles will be sealed and labeled 
according to the following protocol. Caps will be 
secured with custody seals. Bottle labels will contain 
all required information including sample number, time 
and date of collection, analysis requested, and 
preservative used. Sealed bottles will be placed in 
large metal or plastic coolers, and padded with an 
absorbent material such as vermiculite. 
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All sample documents will be affixed to the underside of 
each cooler lid. The lid will be sealed and affixed on 
at least two sides with EPA custody seals so that any 
sign of tampering is easily visible. 

4.3.4 Decontamination Procedures 

Decontamination procedures will also follow those described in the USEPA 
Region VIII Emergence Response Branch Quality Assurance Project Plan. 

Groundwater Samolino. Bailers will be dedicated Teflon equipment. New 
braided nylon cord will be used at each monitoring well for bailing. 
Samples will be taken directly from bailers, thus decontamination steps 
will not be required. If a peristaltic pump is used, the tygon tubing 
used at each well will be dedicated to that well. Therefore 
decontamination steps will not be required. 

4.4 Schedule of Activities 

Table 1: Proposed Schedule of Work 

Activity Start Date End Date 

Groundwater Sampling 11/9/92 11/11/92 

Sample Shipment 11/11/92 11/11/92 

5.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The EPA On-Scene Coordinator, Mike Zimmerman, will provide overall direction to 
Ecology & Environment, Inc. staff concerning project sampling needs, 
objectives and schedule. Ecology & Environment, Inc. is under contract to 
provide technical assistance to the Emergency Response Branch of the u.s. EPA in 
Region VIII. 

The Ecology & Environment, Inc. Project Manager, Scott Keen, is the primary 
point of contact with the EPA On-Scene Coordinator. The Project Manager is 
responsible for the development and completion of the Sampling QA/QC 
Plan, project team organization, and supervision of all project tasks, 
including reporting and deliverables. The Project Manager and the Field Manager are 
responsible for ensuring field adherence to the Sampling QA/QC Plan and recording any 
deviations. The Site QC Coordinator is also the primary project team contact with the 
lab. 
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The following personnel will work on this project: 

Personnel Responsibility 

Scott Keen Project Manager 

Cordel Schmidt Field Manager, Sampler 

Troy Sanders Sampler, Health and Safety Officer 

The following laboratories will be providing the following analyses: 

Lab Name I Location 

Unknown 

Unknown 

6.0 QUALITY ASSURANCE REQUIREMENTS 

Lab Type 

CLP 

CLP 

Parameters 

BNAs, VOCs, 
Pesticides 

Metals 

The following requirements apply to the respective QA Objectives and parameters 
identified in Section 3.0: 

The following QA Protocols for QA-2 data are applicable to all 
sample matrices and include: 

1. Provide sample documentation in the form of field logbooks, the 
appropriate field data sheets and chain of custody forms. Chain of 
custody sheets are optional for field screening locations. 

2. All instrument calibration and/or performance check 
procedures/methods will be summarized and documented in the 
field/personal or instrument log notebook. 

3. The detection limit will be determined and recorded, along with the 
data, where appropriate. 

4. Document sample holding times; this includes documentation of sample 
collection and analysis dates. 

5. Provide initial and continuing instrument calibration data. 

6a. For soil, sediment and water samples, include rinsate blanks and 
trip blanks. 
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6b. For air samples, include lot blanks, field blanks, co-located 
samples, blind spikes, breakthrough, and surrogate/matrix spikes. 

7. Performance Evaluation samples are optional, if available. 

8. One of the following three options will be selected: 

1. Definitive identification (choose one): 

a. Screened data - confirm the identification of analytes via an 
EPA-approved method different from the screening method (field 
or lab) on at least 10% of the preliminary screened samples 
collected; provide documentation such as gas chromatograms, 
mass spectra, etc. 

b. Unscreened data - confirm the identification of analytes via an 
EPA-approved method on all unscreened environmental samples; 
provide documentation such as gas chromatograms, mass spectra, 
etc. 

2. Non-definitive quantitation (choose one): 

a. Screened data - provide documentation of quantitative results 
from both the screening method and the EPA verification method. 

b. Unscreened data - provide documentation of quantitative 
results. 

3. Definitive quantitationfanalytical error (choose one): 

a. Screened data - determine the analytical error by calculating 
the precision, accuracy, and coefficient of variation by 
preparing and analyzing eight (8) QA replicates from the subset 
of samples used to verify screening results using an EPA-approved method. 

b. Unscreened data - determine the analytical effort by 
calculating the precision, accuracy, and coefficient of 
variation by preparing and analyzing eight (8) samples 
analyzed using an EPA-approved method. 

7.0 DELIVERABLES 

The Ecology & Environment, Inc. Task Leader, scott Keen, will maintain 
contact with the EPA On-Scene Coordinator, Mike Zimmerman, to keep him informed 
about the technical and financial progress of this project. This 
communication will commence with the issuance of the work assignment 
and project seeping meeting. Activities under this project will be 
reported in status and trip reports and other deliverables (e.g., 
analytical reports, final reports) described herein. Activities will 
also be summarized in appropriate format for inclusion in monthly and 

9 



annual reports. 

Analytical Report 

An analytical report will be prepared for samples analyzed under 
this plan. Information regarding the analytical methods/procedures 
employed, sample results, QA/QC results,chain-of-custody 
documentation, laboratory correspondence,and raw data will be 
provided within this deliverable. 

Final Report 

A final report will be prepared to correlate available 
background information with data generated under this sampling 
event and identify supportable conclusions and recommendations 
which satisfy the objectives of this sampling QA/QC plan. 

8.0 DATA VALIDATION 

QA 2 

Data generated under this QA/QC Sampling Plan will be 
evaluated accordingly with appropriate criteria contained 
in the Removal Program Data Validation Procedures which 
accompany OSWER Directive #9360.4-1. 

Specific data review activities for QA 2 should be performed 
by the following approach: 

1. Of the samples collected in the field, 10% will be 
confirmed for identification, precision, accuracy, 
and error determination. 

2. The results of 10% of the samples in the analytical 
data packages should be evaluated for holding times, 
blank contamination, spike (surrogate/matrix) 
recovery, and detection capability. 

3. The holding times, blank contamination, and detection 
capability will be reviewed for the remaining 
samples. 

10 



':=~,~ 

6728 1 ~\. 

1000 0 

:) I 
/ 

1 000 2000 .3000 4000 5000 

LOCATION MAP LEGEND 

UTAH 1 

• Pork 
City 

D Site location 

i 
I 

\ 

- / --t -J 't' I ·-: __ / L:.:__ -- I 
..,/ / -------- . ---- \ ... -- -- --· 

ol>ov_;-' - Res 0 I . 
r' 

.f _ ... 

/ I.' , 
,/ .. 

I 
' I 

i: 
""'-----'' 

7l 

TECHNICAL ASSISTANCE TEAM FOR EMERGENCY 
RESPONSE. REMOVAL AND PREVENTION 

EPA CONTRACT 68-W0-0037 

TITLE: 
RICHARDSON FLATS 

Pork City, Utah 

SITE LOCATION MAP 

T.D.D. TOB-9204-015 

ecology & environment. inc. 
DENVER. COLORADO FIG. i 

Date: 05/92 Drown bv: RSM Scale: 



UNION 
PACIFIC 

RAILROAD 

160 320 ~~~~~~~~640 
Approximate Scale 

0 

0 POND 

RICHARDSON 
FLATS 

(CAPPED) 

* 

* 
-¢-

LEGEND 

Appr?ximate location f 
exlstmg monitor' o 
previously · t mg wells rns oiled 

Location of existi 
:nonitoring wells ng 
1nstolled o6; 23192 t 
06/26/92 0 

TECHNICAL ASSISTANCE TEAM 
RESPONSE, REMOVAL FOR EMERGENCY 

EPA CONTRACT B:N~ PREVENTION 
TITLE: - 0-00.37 

RICHARDSON FLATS 
Park City, Utah 

T.D D TMOBONITORING WELL LOCATION MAP 
. . -9204-015 

ecology & environment . 
DENVER. COLORADO InC. FIG. 2 



FIGURE 3 

TARGET COMPOUND LIST (TCL) AND 

CONTRACT REQUIRED QUANTITATION LIMITS (CROL)* 

Quantitation Limits** 
Water Low Soil/Sediment a 

Volatiles CAS Number ug/L ug/Kg 

1. Chloromethane 74-87-3 10 10 
2. Bromomethane 74-83-9 10 10 
3. Vinyl Chloride 75-01-4 10 10 
4. Chloroethane 75-00-3 10 10 
5. Methylene Chloride 75-09-2 5 5 

6. Acetone 67-64-1 10 10 
7. Carbon Disulfide 75-15-0 5 5 
8. 1,1-Dichloroethane 75-35-4 5 5 
9. 1,1-Dichloroethane 75-34-3 5 5 
10. 1,2-Dichloroethane (total) 540-59-0 5 5 

11. Chloroform 67-66-3 5 5 
12. 1,2~Dichloroethane 107-06-2 5 5 
13. 2-Butanone 78-93-3 10 10 
14. 1,1,1-Trichloroethane 71-55-6 5 5 
15. Carbon Tetrachloride 56-23-5 5 5 

16. Vinyl Acetate 108-05-4 10 10 
17. Bromodichloromethane 75-27-4 5 5 
18. 1,2-Dichloropropene 78-87-5 5 5 
19. cis-1,3-Dichloropropene 10061-01-5 5 5 
20. Trichloroethene 79-01-6 5 5 

21. Dibromochloromethane 124-48-1 5 5 
22. 1,1,2-Trichloroethane 79-00-5 5 5 
23. Benzene 71-43-2 5 5 
24. trans-1,3-Dichloropropene 10061-02-6 5 5 
25. Bromoform 75-25-2 5 5 

26. 4-Methyl-2-pentanone 108-10-1 10 10 
27. 2-Hexanone 591-78-6 10 10 
28. Tetrachloroethane 127-18-4 5 5 
29. Toluene 108-88-3 5 5 
30. 1,1,2,2-Tetrachloroethane 79-34-5 5 5 
31. Chlorobenzene 108-90-7 5 5 
32. Ethyl Benzene 100-41-4 5 5 
33. Styrene 100-42-5 5 5 
34. Xylenes (total) 1330-20-7 5 5 
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a Medium Soil/Sediment Contract Required Quantitation Limits 
(CRQL) for Volatile TCL Compounds are 125 times the individual 
Low Soil/Sediment CRQL. 

* Specific quantitation limits are highly matrix dependent. The 
quantitation limits listed herein are provided for guidance and 

may not always be achievable. 

** Quantitation limits listed for soil/sediment are based on wet 
weight. The quantitation limits calculated by the laboratory 
for soil/sediment, calculated on dry weight basis as required 
by the contract, will be higher. 
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Semi volatiles 

35. Phenol 
36. bis (2-Chloroethyl) ether 
37. 2-Chlorophenol 
38. 1,3-Dichlorobenzene 
39. 1,4-Dichlorobenzene 

40. Benzyl alcohol 
41. 1,2-Dichlorobenzene 
42. 2-Methylphenol 
43. bis (2-Chloroisopropyl) ether 
44. 4-Methylphenol 

45. N-Nitroso-di-n-dipropylamine 
46. Hexachloroethane 
47. Nitrobenzene 
48. Isophorone 
49. 2-Nitrophenol 

so. 2,4-Dimethylphenol 
51. Benzoic acid 
52. bis (2-Chloroethoxy) methane 
53. 2,4-Dichlorophenol 
54. 1,2,4-Trichlorobenzene 

55. Naphthalene 
56. 4-Chloroaniline 
57. Hexachlorobutadiene 
58. 4-Chloro-3-methylphenol 

(para-chloro-meta-cresol) 
59. 2-Methylnaphthalene 

60. Hexachlorocyclopentadiene 
61. 2,4,6-Trichlorophenol 
62. 2,4,5-Trichlorophenol 
63. 2-Chloronaphthalene 
64. 2-Nitroaniline 

65. Dimethylphthalate 
66. Acenaphthylene 
67. 2,6-Dinitrotoluene 
68. 3-Nitroaniline 
69. Acenaphthene 

Quantitation Limits** 
Water Low Soil/Sediment 

CAS Number ug/L ugjKg 

108-95-2 10 330 
111-44-4 10 330 
95-57-8 10 330 
541-73-1 10 330 
106-46-7 10 330 

100-51-6 10 330 
95-50-1 10 330 
95-48-7 10 330 
108-60-1 10 330 
106-44-5 10 330 

621-64-7 10 330 
67-72-1 10 330 
98-95-3 10 330 
78-59-1 10 330 
88-75-5 10 330 

105-67-9 10 330 
65-85-0 50 1600 
111-91-1 10 330 
120-83-2 10 330 
120-82-1 10 330 

91-20-3 10 330 
106-47-8 10 330 
87-68-3 10 330 
59-50-7 10 330 

91-57-6 10 330 

77-47-4 10 330 
88-06-2 10 330 
95-95-4 50 1600 
91-58-7 10 330 
88-74-4 50 1600 

131-11-3 10 330 
208-96-8 10 330 
606-20-2 10 330 
99-09-2 50 1600 
83-32-9 10 330 
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70. 
71. 
72. 
73. 
74. 

75. 
76. 
77. 
78. 
79. 

80. 
81. 
82. 
83. 
84. 

85. 
86. 
87. 
88. 
89. 

90. 
91. 
92. 
93. 
94. 

95. 
96. 
97. 
98. 
99. 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitroroluene 
Diethylphthalate 

4-Chlorophenyl-phenyl ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 

4-Bromophenyl-phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 

Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 

Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 

Benzo (k) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd} pyrene 
Dibenz (a,h) anthracene 
Benzo (g,h,i) perylene 

51-28-5 
100-02-7 
132-64-9 
121-14-2 
84-66-2 

7005-72-3 
86-73-7 
100-01-6 
534-52-1 
86-30-6 

101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 

84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 

56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 

207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

50 
50 
10 
10 
10 

10 
10 
50 
50 
10 

10 
10 
50 
10 
10 

10 
10 
10 
10 
20 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

1600 
1600 
330 
330 
330 

330 
330 
1600 
1600 
330 

330 
330 
1600 
330 
330 

330 
330 
330 
330 
660 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

b Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) 
for Semivolatile TCL Compounds are 60 times the individual Low 
Soil/Sediment CRQL. 

* Specific quantitation limits are highly matrix dependent. The 
quantitation limits listed herein are provided for guidance and 
may not always be achievable. 

** Quantitation limits listed for soil/sediment are based on wet 
weight. The quantitation limits calculated by the laboratory 
for soil/sediment, calculated on dry weight basis as required 
by the contract, will be higher. 
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Pesticides/PCBs 

100. alpha-BHC 
101. beta-BHC 
102. delta-BHC 
103. gamma-BHC (Lindane) 
104. Heptaclor 

105. Aldrin 
106. Heptachlor epoxide 
107. Endosulfan I 

108. Dieldrin 
109. 4,4'-DDE 

110. Endrin 
111. Endosulfan II 
112. 4,4'-DDD 
113. Endosulfan sulfate 
114. 4,4'-DDT 

115. Methoxychlor 
116. Endrin ketone 
117. alpha-Chlordane 
118. gamma-Chlordane 
119. Toxaphene 

120. Aroclor-1016 
121. Aroclor-1221 
122. Aroclor-1232 
123. Aroclor-1242 
124. Aroclor-1248 

125. Aroclor-1254 
126. Aroclor-1260 

CAS Number 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 

309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 

72-20-8 
33213-65-9 
72-54-8 
1031-07-8 
50-29-3 

72-43-5 
53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 

12674-11-2 
11104-28-2 
11141-16-5 
53469-29-6 
12672-29-6 

11097-69-1 
11096-82-5 

Quantitation Limits** 
Water Low Soil/Sediment 

ug/L ug/Kg 

0.05 8.0 
0.05 8.0 
0.05 8.0 
0.05 8.0 
0.05 8.0 

0.05 8.0 
0.05 8.0 
0.05 8.0 
0.10 16.0 
0.10 16.0 

0.10 16.0 
0.10 16.0 
0.10 16.0 
0.10 16.0 
0.10 16.0 

0.5 80.0 
0.10 16.0 
0.5 80.0 
0.5 80.0 
1.0 160.0 

0.5 80.0 
0.5 80.0 
0.5 80.0 
0.5 80.0 
0.5 80.0 

1.0 160.0 
1.0 160.0 

c Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) 
for Pesticides/PCB TCL compounds are 15 times the individual Low 
Soil/Sediment CRQL. 

* Specific quantitation limits are highly matrix dependent. The 
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quantitation limits listed herein are provided for guidance and 
may not always be achievable. 

** Quantitation limits listed for soil/sediment are based on wet 
weight. The quantitation limits calculated by the laboratory 
for soil/sediment, calculated on dry weight basis as required 
by the contract, will be higher. 
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INORGANIC TARGET ANALYTE LIST (TAL) 

Contract Required 
Detection Limit 1,2 

Ana1yte (ug/L -- water*) 

Aluminum 200 
Antimony 60 
Arsenic 10 
Barium 200 
Beryllium s 
Cadmium 5 
Calcium sooo 
Chromium 10 
Cobalt so 
Copper 2S 
Iron 100 
Lead 5 
Magnesium sooo 
Manganese 15 
Mercury 0.2 
Nickel 40 
Potassium 5000 
Selenium 5 
Silver 10 
Sodium sooo 
Thallium 10 
Vanadium so 
Zinc 20 
cyanide 10 

1 Subject to the restrictions specified in the first page of Part 
G. Section IV of Exhibit D (Alternate Methods - Catastrophic 
Failure) any analytical method specified in SOW Exhibit D may be 
utilized as long as the documented instrument or method detection 
limits meet the Contract Required Detection Limit (CRDL} 
requirements. Higher detection limits may only be used in the 
following circumstances: 

If the sample concentration exceeds five times the detection limit 
of the instrument or method in use, the value may be reported even 
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522 
ecology and environment, inc. 

S I T E S A F E T Y P LA R 

Version 988 

A. GENERAL INFORMATION 

Project Title: RICHARDSON FLAT TAILINGS SITE Project No.: =Z~T~1~0~8~1---=E~U~T~0~0~3~9~S~B~A~----------------------

TDD/Pan No.: =T~O~S_-~9~2~0~4_-~0~1~5-------------------------------

Project Manager: =T~R~O~Y~S~AN~D~E~R~S~----------------------Project Oir.: ~T~O~M~S~M~I~T~H---------------------------------------

Location(s): PARK CITY, UTAH 

Prepared by: CORDEL SCHMIDT Date Prepared: =6_-~1~1~-~9~2~----------------------------------

Appro va 1 by : ;:.RAN:o.:::.~D~Y;_;P;_:E~R~L::.I::;S:::_ ________________________ __ Date Approved: ~6_-~1~1_-~9_2------------------------------------

Site Safety Officer Review: CORDEL SCHMIDT Date Reviewed: =6_-~1~1~-~9~2~----------------------------------

Scope/Objective of Work: Drill and install three groundwater monitoring wells by means of a "casing drive drill 

rign. 

Proposed Date of Field Activities: 6-22-92 through 6-26-92 

Background Info: Complete: [ X ] 

Documentation/Summary: 

Overall Chemical Hazard: 

overall Physical Hazard 

Waste Type(s): 

Liquid X ] Solid 

Characteristic(s): 

Serious 
Low 

Serious 
Low 

Preliminary (No analytical 
data available) 

Moderate 
Unknown 

Moderate 
Unknown 

B. SITE/WASTE CHARACTERISTICS 

[ X ] Sludge GasjVapor 

Flammable/ [ X ] 
Ignitable 

Volatile I X ] Corrosive [ X ] Acutely 
Toxic 

X ] 
l 

X ] 
l 

Explosive [ X ] Reactive [ X ] Carcinogen [ Radioactive* 

Other: 

Physical Hazards: 

overhead [ X 

Puncture 

Noise X ] 

Confined* 
Space 

Burn 

Below 
Grade 

cut 

Other: Drilling rig operations 

Trip/Fall 

X ] Splash 

[ X 1 

[ X 1 

[ X ] 

[ X ] 

*Requires completion of additional form and special approval from the Corporate Health/Safety group. Contact 
RSC or HQ. 



./ 

Site History/Description and UnL .1 Features (see Sampling Plan for deta. ~d description): The Richardson Flat 
Tailings Site consists primarily of metal ore mill slurries and finely ground waste rock materials in a tailings 
pile which covers approximately 160 acres of the site. A sanitary landfill is also located within the site 
boundary. 

Locations of Chemicals/Wastes: Wastes are located within the landfill and tailings site, of which the 
relative pe~imeter is known. 

Estimated Volume of Chemicals/Wastes: Volume is unknown, however the site consists of approximately 160 
acres. 

Site currently in Operation Yes: No: [ x I 

C. JlAZARD EVALUATION 

List Hazards by Task (i.e., drum sampling, drilling, etc.) and number them. 
in Section OJ 

(Task numbers are cross-referenced 

Physical Hazard Evaluation: Task #1: Monitoring well installation. Drill rig hazards, monitoring well 
installation hazards, trip/fall, noise, overhead hazards, heat stress, UV light, Interstate highway traffic and 
railroad traffic near site. 

Chemical Hazard Evaluation: 

Route Acute Odor Odor 
Compound PEL/TWA of Exposure Symptoms Threshold Description 

ARSENIC .01 mg/m"3 ingest,derm, vomit,spasims none ---

LEAD .05 mg/m"3 ingest,derm, vomt,diareha none ---

TCE 50 ppm ingest,derm, burn eyes ,dizzy 5 ppm solvent 

VINYL CHLORIDE 5 ppm ingest,contact dzy ,shrt breath --- sweet 

NITRIC ACID 2 ppm ingest,dermal eye/skin iritat unknown choking 

SODIUM HYDROXIDE 2 mg/m"3 ingest,dermal eye/skin iritat odorless ---
NAPHTHALENE 10 ppm ingest,dermal nausea,headache .04 ppm mothballs 

PCB . 5 mg/m"3 ingest,dermal eye,skin,fatigue --- ---

METHANE dpnd on 02 amt inhale asphyxiation 200 ppm{lMJll~ none-sulfer like 

Above contaminants are unconfirmed but are charecteristic of municipal landfills. 

Note: Complete and attach a Hazard Evaluation Sheet for major known contaminant. 



D. SITE SAFETY WOR!t PLAN 

Site Control: Attach map, use back of this page, or sketch of site showing hot zone, contamination reduction, 
zone, etc. 

Perimeter identified? X Site secured? X 

Work Areas Designated? X Zone(s) of Contamination Identified? X 

Personnel Protection (TLD badges required for all field personnel): 

Anticipated Level of Protection (Cross-reference task numbers to Section C): 

A B c D 

Task 1 XX XX 

Task 2 

Task 3 

Task 4 

Task 5 

Task 6 

Modifications: IF CONDITIONS WARRENT AN UPGRADE TO LEVEL C THE SITE SAFETY OFFICER WILL DECIDE THE APPROPRIATE 
ACTION. 

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions: 

0 Level o: o
2 

<19.5% or >25%, explo~ive atmosphere >10% LEL, organic vapors above background levels, 
particulates > _____ mg/m , other > ______________ __ 

0 Level c: o
2 

<19.5% or >25%, explosive atmosphere >25% LEL
3

(California-20%), unknown organic vapor (in 
breathing zone) >5 ppm, particulates > _____ mgjm , other > __________ _ 

0 Level B: o
2 

<19.5% or >25%, explosive atmosphere >25% LEL (~alifornia-20%), unknown organic vapors (in 
breathing zone) >500 ppm, particulates > _____ mg/m , other > ____________ _ 

0 Level A: o 2 <19.5% or >25%, explosive atmos~here >25% LEL (California-20%), unknown organic vapors 
>500 ppm, particulates > _____ mg/m , other > ________ _ 

Air Monitoring (daily calibration unless otherwise noted): 

Type of Sample Monitoring Frequency of 
Contaminant of Interest (area, personal) Equipment Sampling 

Volatile organics Area OVA Continuous 

Methane Area OVA/Explosimetr continuous 

Decontamination Solutions and Procedures for Equipment, Sampling Gear, etc.: 

The decontamination process for drilling equipment shall consist of: 1) A high pressure hot water and detergent 
cleaning and 2) A high pressure hot water rinse. Drilling bits, center rods, and temporary steel casing will 
also be rinsed with hexane or acetone and then rinsed with clean water. All PPE will be disposed of. 



Personnel Decon Protocol: BootE 
dedicated and disposed of. 

d gloves will be soap water washed an~ .p water rinsed. All PPE will be 

Decon Solution Monitoring Procedures, if Applicable: Monitor with HNU or OVA, change as necessary. 

Special Site Equipment, Facilities, or Procedures (Sanitary Facilities and Lighting 
Must Meet 29 CFR 1910.120): 

Underground utilities will be identified prior to mobilization onsite. Overhead power lines will be greater 
than 25 feet from the drill rig. 

site Entry Procedures and Special Considerations: 
site safety officer when entering/exiting site). 

Use usual site entry procedures (i.e. Access points, notify 
Initial site entry will also be made in level D PPE. 

Work Limitations (time of day, weather conditions, etc.) and Heat/Cold stress Requirements: 

Drilling operations will occur during daylight hours only. No drilling will be done during thunderstorms or 
other extreem weather conditions. 

General Spill Control, if applicable: ~C~o~n~t~a~L~·n~m~e~n~t~a~n~d~c~o~l~l~e~c~t~i~o~n~----------------------------------------------------

Investigation-Derived Material Disposal {i.e., expendables, decon waste, cuttings): 

Contaminated materials will be containerized and left on site. 

Sample Handling Procedures Including Protective Wear: 

Tyvek and "surgie" latex gloves will be worn during drilling (level D), if upgrade to level c: saranax, nitrile 
gloves, and full face respirators outfitted with GMC H cartridges will be worn. 

Team Member* Responsibility 

TROY SANDERS Team Leader 

CORDEL SCHMIDT Site Safety Officer 

*All entries into exclusion zone require Buddy System use. All E & E field staff participate in medical 
monitoring program and have completed applicable training per 29 CFR 1910.120. Respiratory protection program 
meets requirements of 29 CFR 1910.134, and ANSI Z88.2 {1980). 



E. EMERGENCY INFORMATION 

(Use supplemental sheets, if necessary) 

LOCAL RESOURCES 

(Obtain a local telephone book from your hotel, if possible) 

Ambulance 911 or 262-6199 
--~~~~~~-----------------------------------------------------------

Hospital Emergency Room --~3~5~0~-~4~6~3~0~~H~o~ly~~C~r~o~s~s~H~o~s~p~~~·t~a~l~-=1~0~4~5~E~,~l~O~O~S~, __ S~L~C--------------------------------------

Poison Control Center (801)581-2151 

Police (include local, county sheriff, state) 911 or 649-9361 

Fire Department ~9~1~1~----------------------------------------------------------------------~------------------------

Airport Salt Lake City International (801)328-8996 

Agency Contact (EPA, State, Local USCG, etc.) U.S. E.P.A.- Mike Zimmerman (303)294-7134 

Local Laboratory ~N~/~.A~-----------------------------------------------------------------------------------------------

UPS/Fed. Express --~1~-~8~0~0_-~2~3~8_-~5~3~5~5-------------------------------------------------------------------------------

Client/EPA Contact Mike Zimmerman (303) 294-7134 

Site Contact 

SITE RESOURCES 

Site Emergency Evacuation Alarm Method Three blasts on vehicle horn. 

Water Supply source ~L~o~c~a~l~M~o~t~e~l~-----------------------------------------------------------------------------------

Telephone Location, Number ~T~A~T~m~o~b~i~l~e~p~h~o~n~e~~4~7~8~-~3~8~7~3~-----------------------------------------------------------

Cellular Phone, if available ~4~7~8~-~3~8~7~3~-----------------------------------------------------------------------------

Radio 

other 

EMERGENCY CONTACTS 

1. Or. Raymond Harbison (Univ. of Florida) 
Alachua, Florida 

2. Ecology and Environment, Inc., Safety Director 

(501) 221-0465 or (904) 462-3277, 3281 
(501) 370-8263 (24 hours) 

Paul Jonmaire ................................•.......... (716) 684-8060 (office) 
(716) 655-1260 (home) 

3. Regional Office Contact (303)755-5231 (home) 

cjo Tom Smith-TATL (303)757-4984 (office) 

4. TATOM, or Office Manager (G. Crockett) ......•.......... (303)290-9611 (home) 



MEDTOX HOTLINE 

1. Twenty-four hour answering service: (501) 370-8263 

What to report: 

State: "this is an emergency." 

Your name, region, and site. 

Telephone number to reach you. 

Your location. 

Name of person injured or exposed. 

Nature of emergency. 

Action taken. 

2. A toxicologist, (Drs. Raymond Harbison or associate) will contact you. Repeat the information given to the 
answering service. 

3. If a toxicologist does not return your call within 15 minutes, call the following persons in order until 
contact is made: 

a. 24 hour hotline- (716)·684-8940 
b. Corporate Safety Director - Paul Jonmaire - home ~ (716) 655-1260 
c. Assistant Corp. Safety Officer - Steven Sherman- home # (716) 688-0084 

EMERGENCY ROUTES 

(ROTE: Field Teaa •ust Know Route(s) Prior to Start of Work) 

Directions to hospital (include map) West on Interstate 80 to Foothill Blvd. (Route 186), turn right (north) and 
proceed to 1100 E., turn right (north) and proceed to 100 s., turn left to Holy, Cross Hospital, 1045 E., 100 s., 
Salt Lake Cit . 

Emergency Egress Routes to Get Off-Site Convene to command post for departure from site. 



F. EQUIPMEin' CJIECKLIST 

PROTECTIVE GEAR 

Level A No. Level B No. 

SCBA > SCBA > 

SPARE AIR TANKS > SPARE AIR TANKS > 

ENCAPSULATING SUIT (Type > ) > PROTECTIVE COVERALL (Type > ) > 

SURGICAL GLOVES > RAIN SUIT > 

NEOPRENE SAFETY BOOTS > BUTYL APRON > 

BOOTIES > SURGICAL GLOVES > 

GLOVES (Type > ) > GLOVES (Type > ) > 

OUTER WORK GLOVES > OUTER WORK GLOVES > 

HARD HAT > NEOPRENE SAFETY BOOTS > 

CASCADE SYSTEM > BOOTIES > 

5-MINUTE ESCAPE COOLING VEST > HARD HAT WIT!! FACE SHIELD > 

CASCADE SYSTEM > 

MANIFOLD SYSTEM > 

Level c Level D 

ULTRA-TWIN RESPIRATOR 1 ea ULTRA-TWIN RESPIRATOR (Available) 

POWER AIR PURIFYING RESPIRATOR CARTRIDGES (Type ) 

CARTRIDGES (Type GMC-H) 1 case 5-MINUTE ESCAPE MASK (Available) 

5-MINUTE ESCAPE MASK PROTECTIVE COVERALL (Type tyvek) 6 

PROTECTIVE COVERALL (Type tyvek) 6 RAIN SUIT 4 

RAIN SUIT 4 NEOPRENE SAFETY BONDS 

BUTYL APRON BOOTIES 6 pr 

SURGICAL GLOVES 1 box WORK GLOVES 

GLOVES (Type neoprene) 6 pr HARD HAT WITH FACE SHIELD 1 ea 

OUTER WORK GLOVES SAFETY GLASSES 1 ea 

NEOPRENE SAFETY BOOTS 

HARD HAT WITH FACE SHIELD l ea 

BOOTIES 6 pr 

HARDHAT 1 ea 



IllfSTnUMENTATION No. DECOR EQUIPMENT No. 

OVA 1 WASH TUBS 2 

THERMAL DE SORBER BUCKETS 1 

02/EXPLOSIMETER W/CAL. KIT 1 SCRUB BRUSHES 2 

PHOTOVAC TIP PRESSURIZED SPRAYER 1 

HNu (Probe > ) 1 DETERGENT (Type alconox) 1 

MAGNETOMETER SOLVENT (Type ) 

PIPE LOCATOR PLASTIC SHEETING 

WEATHER STATION TARPS AND POLES 

DRAEGER PUMP, TUBES TRASH BAGS 3 

BRUNTON COMPASS TRASH CANS 

MONITOX CYANIDE MASKING TAPE 

HEAT STRESS MONITOR DUCT TAPE· 1 roll 

NOISE EQUIPMENT > PAPER TOWELS 1 box 

PERSONAL SAMPLING PUMPS FACE MASK 

FACE MASK SANITIZER 

FOLDING CHAIRS 

STEP LADDERS 

RADIATION EQUIPMENT DISTILLED WATER 

DOCUMENTATION FORMS 

PORTABLE RATEMETER 

SCALER/RATEMETER SAMPLING EQUIPMENT 

Nai Probe 8 oz. BOTTLES 

ZnS Probe HALF-GALLON BOTTLES 

GM Pancake Probe VOA BOTTLES 

GM Side Window Probe STRING 

MICRO R METER HAND BAILERS 

ION CHAMBER THIEVING RODS WITH BULBS 

ALERT DOSIMETER SPOONS 

POCKET DOSIMETER KNIVES 

TLD Badge 2 FILTER PAPER 

FIRST AID EQUIPMENT PERSONAL SAMPLING PUMP SUPPLIES 

FIRST AID KIT 1 kit Water Level Indicator 1 

OXYGEN ADMINISTRATOR 

STRETCHER 

PORTABLE EYE WASH 

BLOOD PRESSURE MONITOR 

FIRE EXTINGUISHER 



VAll EQUIPMEJn' No. MISCELLANEOUS (Cont.) No. 

TOOL KIT 

HYDRAULIC JACK 

LUG WRENCH 

TOW CHAIN 

VAN CIIECK OUT 

Gas 

oil 

Antifreeze 

Battery 

Windshield Wash 

Tire Pressure 

SHIPPING EQUIPMER'l' 

MISCELLMIEOUS COOLERS 2 

PITCHER PUMP PAINT CANS WITH LIDS, 7 CLIPS EACH 

SURVEYOR'S TAPE VERMICULITE 

100 FIBERGLASS TAPE SHIPPING LABELS 

300 NYLON ROPE DOT LABELS: "DANGER" 

NYLON STRING uupu 

SURVEYING FLAGS "INSIDE CONTAINER COMPLIES ... " 
FILM 2 roll "HAZARD GROUP" 

Camera, 35mm 1 STRAPPING TAPE 2 roll 

BUNG WRENCH BOTTLE LABELS 

SOIL AUGER BAGGIES 

PICK CUSTODY SEALS 1 roll 

SHOVEL CHAIN-OF-CUSTODY FORMS 

CATALYTIC HEATER FEDERAL EXPRESS FORMS 

PROPANE GAS CLEAR PACKING TAPE 

BANNER TAPE 

SURVEYING METER STICK 

CHAINING PINS ' RING 

TABLES 

WEATHER RADIO 

BINOCULARS 

MEGAPHONE 

. 532 



ecology and environment, inc. 

0 1'1 - s I T E S A F E T Y M E E T I N G 

Project Richardson Flat TOO No. TOS-9204-015 

Date Time PAN No. EUT0039SBA 

Address Park City, Utah 

Specific Location on site command post 

Type of Work Drill and install three groundwater monitoring wells. 

SAFETY TOPICS PRESENTED 

Protective Clothing/Equipment Minimum protection coveralls, hard hat, steel toe boots, ~loves, safety 
glassess. 

Chemical Hazards 
continuously. 

Specifics unknown. suspect volatile organics, inorganics, methane gas. Monitor 

Radiation Hazards None suspected. 

Physical Hazards Observe drill rig exclusion zone. Be aware of drill rig "kill" switch location. 

Emergency Procedures Return to command post (three blasts on vehicle horn). 

Hospital/Clinic Holy cross Hospital Telephone ~3~5~0_-~4~6~3~0--------------------

Hospital Address 1045 E., 100 s., salt Lake city 

Special Equipment 

Other 

Checklist 

1. Emergency information reviewed? and made familiar to all team members? 
2. Route to nearest hospital driven?------ and its location known to all team membe~ 
3. Site safety plan readily available ana-rts location known to all team members? ------

Meeting shall be attended by all personnel who will be working within the exclusion area. Daily infor•al 
update •eetings will be held when site tasks and/or conditions change. 

ATTENDEES 
(Expand on back of sheet if necessary) 

Name Printed Signature 

Troy Sanders 

Cordel Schmidt 

Meeting Conducted by: 
(Print) (Signature) 
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~1cai State vARIRBtE 

Flash Point 1 NaJ!BUST Vapor ~s/Denstty VARlml.E Freeztnq Point .~ & ll:.L 
Odor Charactertsttc · : .:.aaoi. e Luu t s l :-OJMBUS 

Jnco=pataotiitl~ STRONG OI!DIZERS, ~fRIOXJDES, ACTIVE ~ET~lS 

Biolo;tcai ~1n1 
Illt.H VARIABlE TLV-TWA .15 ~6/11!3 :a ~0 Jlffi/~3 Jdor ihr~old NOt£ 
Huaan AQuattc ~ RatJ~o~~ 

Route of ExDOSure JIKUITJlli. IN!XSTIIJ!, DERMAL CONTRCT, EYE([)CtUlRl DEFML ABSORPT'!rr 

C4rctnogen JNIJEF Tetatogen ~. l!uta~e: . -.ce= 

HuldU~ #tK :.etUona \Personal Protective i'leaSUJ"'eSJ: 

5 MS/MJ HIGH EFfiCIBO PARTJQlilTE ~!RATOR, O"Tl£R C011CENTRATtoNS - SCM, AVOID s~; :.~ EYE CmlTRCT 

Di~;~C~~ai/Waat• T~t 

TOllC ~~S Of ~D 

.HHlth Hull'ft and fini Aida 
SJVE lo/HTER, JNDLtE V()!JTING, MEDICJ:ll.. ATTENTION II'MD, MINE TO FRESH A!R. ARTtFtcrt. F.E:: ·-= '€:ESSARY, !"3l!crL ATTENT, 

EYE/9\IN IRRIGATEJ1.1ASH WITH WATER, \.lASH SKIN THOROOGI.Y WITH 5mlP ~ WATER 

sr-~rtaas: Acute: Ct':UJHIVE NEUROTOXIIHOl")I()NLY OCCURS FROM PRil.ONSED EXPOSURE, SY~-~ 1'U.UDE STO~AOi DISTRESS, 

VOMITING, DIARRHEA, BLACK STOOLS, A~IA, NERVOUS SYSTEM EFFECTS 

Olrontc: 3 a.INICSU. ~5 IHHLMENTRRY~EO!lr.A. PAIN, DISCIJIFORT, C8NSTIPA~:~; ::1 DIAAHA, ~ETHLL!C TASTE, 

IBID LINE ON aJi'll, HEADACHE, !.H«£ROI'!USOUIR, ,1fVSCtE WBli<NESS, JOHIT II!Sll£ miN, DIZZI:iESS, INS(}Ifl~, 

~ilm.YSIS C~lC BR$llN INVOLV81ENT. STIJr:~R. C.OI'lA. DEATH, RAF S~·ru:TlVE EFFE::iS, ~ EPTD 

STUDIES HAVE CONClUDED TJ-1,/H lEiiD IS A POSION TO I'!AlE & F~E GE?~" ~: :; !~SEn WClDENCC OF 



ICOlOIJY and 11'1¥U'OI'...C. 1TJC. 
Job No 1iW1RD EVfl.lln'l(Jf 0: DDICA.S S/1@/96 

Che~ru:a! Na.e: TRIDLDflllHYlBE Preoarauon Oat: ~ 
alS Nllllllel": Ztl!.:§. DOT Na.JUN No. 

~ll"'f''C'n Conlulilds 
U NlOSHIDSm Pocket Suid~ VERSOl.ERAN .'4ERCK INDEX 
!! O!RIS XX SSlX Other ALDRICH, RTECS, SlTilG 

o.iet! ~illl 
S}'nanyiiS: TCf, TRIOl.ORCETl£1£, ETHYLENE TRIOl.ORlDE 
Ol1!111cal Fonruia C2tfl.3 

HAZARDLIJ£ U OCSIH 

Physical State LIDUID 
Flash Point 10£ 

Solubllity Hi..~) INSa..UR.E Boiling Point .!.M.£.. 
Vapor ~s/Dens1ty 5B )4111 ~rt!@Zlng Poirlt :ill.£. 

Odor Character1stic 
I~patallllities ST'Rrlli E1lUST1CS, De!IrntlY OCTIVEMETALS 

Biolo;1c:a1 ~illt 
IDUi TLV-TWA ~ PEL 108 ~ Odor Th~old ~ 

Molecular MeJgnt J31 . 

:::-i~ 

~ =--U~ Limits ~ 

HUJW) J&li! ~/83/I!IN Aquat1c J0e-l0 ~~ Rat/Moll~,;~ ~/4HR 

Route of Exposure :.:.l?KUI=::.:T.:..:I.::Cif:.::.•-:.:.IrG:=S'T=ION:::.:.s...• ..:::D:::.:ERM.=~CONT=RCT=,.....:.EYE~O::::aul=::.:.R 
Carcinogen POS ~IM Tetatogen 

HINtlin; RKt: l'llillicns (Personal Protective l'leasures): 
508 PP!l4 ~R W/O!SlNJC a:lRTRI~; 10N PPM-5CI!A, EXca-YlTON; GOOn-NE£PRENE/STYR8£; POO:..;unrt,. NEIJlRENE, NITRILE 

Hllith Ha%lntl anG firti f»dl 
GIVE Ul~ AJIKlNTS r.F ~TER. INDOC:E V!J!IIITING, J!IEDICSl. ATTENT, REMOVE TO FRESH AIR, C?"' :-= ~RY, MEDICAL ATTEHT 
IMD. IRRIGATE/FLUSH WITH WATER FOR AT LEAST 15 MIN, WASH SKIN THRW3Hl.Y WITH SOAP AN. ~...-a!" 

Sy.ptoms: Acute: IRRITATICW CF MISE & THROAT, N~. BLURRED VISION, IRRJTATICW TO :--=-. :EWITITIS 

Olromc: LIVER AND/OR I<IDNEY DAMAGE. C;JRDJAC DEGENERATION, CENTRAl NERVrlJS ::·~ !Ei8£RATI~ 



NITRIC ACID NAC 

Common Synonyme WatOfy liQuid Colol1ess to r.ght 
brown 

Chokrng OdOr 

Sinks and mrxes wrth water. Harmful vapor rs proouced. 

Not flammabfe. 
May cause fife on contact wrth combusbbles. 
Flammaole gas may be lormec:l on contact Mth metals. 
Poisonous gases are prOduced wnen heateo. 

Fire 
1-Jear C"'~~rrucar D·.:::':'-:::tvt> 'S-•: ..... ~.~ • .;>.:-- :)-·..:~ ~-e-~ :..r'O'A•r:u·•o ;:;~3:3;us. 

--V01 <= •..:O~J cc;•::..~·tYS ./11• 'l W"t!.;o• 

VAPOR 
Will bum eyes. nose and throat. 
Jt inhaled. WIJJ cause dtffJCUtt bleathmg or Joss 01 conSCJOUsness. 
~ .. , .. JO:! ; -~ <,C1 'l.:r 

,! ~·~~·nrr:rJ r"..'JS s:cc;:f'O &. .--:,',"'"!' rt';~.).':i,.;:::; 

~ :::•~ ,,~,".:: ·S _;;rr ,:_ •. 

UQUIO 
Will bum sXrn and eves. 
Harmful rf swallowed 

-·· ;osure -:-::'T''::'•Io' ·.:.~·.:J,:'T',...,,,,2Q ~ · •• -: ,. 
~''1"~ • ··~>;:f:'O ;I:!~ :i "''{'"' ": ' 
i= '- • • ::=.3 ·-.-:,: :!o-:•ruS ,::.::· 

.:o · ... '- . ..::: ' ' ·.; 

Water 
Pollution 

HARMFUL TO AQUA TIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangArous rt rt enters water lf'ltakeS. 

···"!: ·.p;;_•n "·.; .. · 
1r f•' ":'•:''3!0'S cr n.<>:uov -..A"'' .,.,.. ~i"WO 

I. RESPONSE TO DISCHARGE 

(See A-Mo--· 
issue wanung-corrOSIV8 
RMtnct access 
Evacuate area 
Olsperse anca fluSh 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compalll>lll1y ~ N<tnc B<>d 
3.2 F0f'm4..11a: HNO:a-HtO 

3.3 IMO/UN DnignoiiOn: 8.0/2031 
3.4 DOT ID No.: 2031 

3.5 CAS R-Ho" 7697-37·2 

2. LABEL 

2.1 category: Chodizer: COrrostte 

2.2 C1Ma:5&8 

4. OBSERVABLE CHARACTERISTICS 

4.1 Phyok:ol Stolo (M lhlppod~ Uquld 
.C.2 Color: Colot1eu 

.C.3 Odor: Acnd: sweer to 8Ct1d 

5. HEALTH HAZARDS 

5.1 Pereonal Ptotecttve Equipment Ax mask: rubbef aoa surt. hood. boots and gloves; ctlen'Mcal 

gogg100; salety .-ond eye balll. 

5.2 Symptoma Fo4~ Expoeure: Vapors mtate eyvs and respenuory tract lung lfliU'Y may not 

bec:ofne apparent for several hours following exposure. LIQUid may cause severe bUmS to oyas 

Blld lktn. 
5.3 Tre•tment of Expoewr. INHALATION: remove to fresh 811', admnl$18r artJhCial respwanon rf 

requred, INGESTION: drink large YOiurT'189 ot water; do NOT induce vomrtmg. SKIN OR EYES: 

flush wrth water tor at least 15 mm. 

s.• Thf'MhOkt Umlt V•tue: 2 ppm 
5.5 Short Term lnn.aation Umttl: 15 ppm for 5 min. 

s.e Toxk::tty by lngatton: Grade 3: LO .. o """ so to 500 mgtkg 

5.7 Ute Toxlctfy: None 

5.1 V•por tGaa) lrrttant ~ 58-98%; Vapor tS moderately mtatJng SUCh ttlal personnel 

WMJ not usuauy tolerate rnoder'ate or high vapor concentraborts. 95%: VapofS cause severe 

1mtation of eye and ttvoac and can cause eye and lung •n/UtY. They canno1 be l~ted 6'V8n 111 

lOW concentrabOnl. 
5.SI Uquld or Solid lrrttllnt ~ Severe Skn mrtant causes second and tf'llrO.degree 

bc.rns on thort comact and is WNY KJiooous to the eyes. 
5.10 OdorTII~Datano111V8<1obie 

5.11 IDLI1 Volu« 100 ppm 

6. FIRE HAZARDS 

6. 1 Flash Point Not flammable 

6.2 Flammable Umlts tn Air. Not 1tammao1e 

6.3 flrft EJrtlnqufeblng A~ta: Use werer on 

adl(lcent f1res. 

U Fire EXII~Ing Agento Hoi to bo 

6.5 
UNd: Not (Jel'tJI)ent 

Spodlll Hozorda of COrrlbuo-. 
Products:: May gtve off potSOOOUS oxtdes 

ot nrtroqen SOd aad lurnes when heafed 

6.8 Be~ '" Fire: Decomooses ana grves 
off poiSOnOUS oXJdeS of nrtrogen. 

6.7 Ignition T~ Not ttam~ 
6.1 Eleetrtcal Hazard: Not PMJnant 

6.9 Burning R•tr. Not perbnent 

a.10 Adiabatic Ftamo r_..,., 

Data not avrulaDie 

7. C~EMICAL R£ACTIV11Y 

7.1 ReltCtlvfty Wtth W•ter. May heat UD on 

mixtng. but expfOSIOn or formatiOn of 
steam unlikely. 

7.2 A.-tty with COmmon Ma- Very 
COfT'OSIY8 to wooc::l. paper, clOth and 

tT10S1 metals. ToxiC red oxides of 

nrtrogen are formed. 

7.3 s~ 0Url"9 r ... nspon: When heated 

may grve oft toXIC red olOdes or 

nrtiOoJen. 
7.4 Neutrollzlng Agento tor A-­

C.U.UC..: Flush wrth water 
7.5 P~IIOn: No! pertmen! 
7.8 Inhibitor of PolymoftDtlon: 

Not pertJnent 

7.7 M~ R•tio (RNCtant to 
Product): Data not avatlabMt 

7.1 A.-tty Group: 3 

8. WATER POLLUTION 

8.1 Aquotlc Toxicity: 
72 ppm/96 hr/mosqurto fish/TL.,Ifresh 
water 

330..1000 ppm/48 hr/coekle/LC.o/salt 

water 

8.2 W.terfowt Toxktty: Data not av&llabkl 

8.3 Blologlc:al Oxygen Oomand (BOD~ 
None 

a.• Food Chain COnctntntt#on Porenu.t 
None 

~- SHIPPING INFORMATION 

9.1 - of Purity: VetiouS grada: 52-98% 
U Sl-T..._.ruro: Arnbien1 
1.3 I_, A-No requorement 
O • .t Ventano: Open or pr8SSIX8-vacuum 

I 0. HAZARD ASSESSMENT COD£ 

~---Hanctboolct 

A·P 

11. HAZARD CLASSIFICATIONS 

11.1 Codo of F- Aoguloliono: 
Oxidizer 

11.2 HAS Haunt Aatfna ror Bulk W•ter T­ea_., 
Fll"e ..... 

Health 

Riling 

0 

Vapor lmtant. .. 
UQUid or Solid Irritant . 
Poisons .... 

Water Polubon 

Human Toxicrty . 

Aquabc TOX<Ci!y ....• 

A9Sth8bc Effect ..... 

. ..... 3 

......... 2 
ReodMiy 

01her Chemicols ..... 
Water ..... 

S&tt ReactKH\ .. . . . . ....... . 
11.3 NFPA-Ciuolttc:allon: 

Cal~ CI-
Heafth Hazara (Slue)... 3 

Flamrnabtlrty (Red) . . . . . . . 0 

Reac!Mty (Yellowt . . . . . . . . . 0 

oxy 

12. PHYSICAL AND CHEMICAL PROI'ti!TIES 

12.1 P~ Stato ot 15"C ond 1 atm: 
UQuid 

12.2 M-Wllght: No! pertinent 

12.3 lloiUng Point 01 1 Olm: 

192.0"f ~ 88.9"C = 362.1"K 
12.4 F.-.....g Point: 

-SO'F = -45.6"C = 227.8"K 

12.5 c-r_..,., No!"""'"""' 
12.8 c--. No! ,....nom 
12.7 Spocfflc GroYI!y: 

1.49 or 20'C tliQuidJ 

12.1 Uquld Surfece Tension: Not pertinent 

12.1 Uquld Wolorln1orfocfol Tonolon: 
Norpet"lrfMnt 

12.10 Vapor (Gaot Spocfflc GroYI!y: 

Not pertment 

12.11 Rallo of Spocfflc- of v._ (Go~ 
(estt 1248 

12.12 utont Hoot of v-
214 Stu/Jb =- 119 caJ/g -
4.98 X 10' J/kg 

12.13 Heatof~No!pertinent 
12.14 HOOiof~No!pert>nent 
12.15 Hoot Of Sotullon: -205 8111/lb 

= _,,,. caJ/g ... ----4.76 x to• J/kg 

12.18 H .. t of Pof)rMtt&adolt: Not perbtMtnt 

12.25 Heat Of Fusion: Data not lMblable 

12.21 Umtttnv Yalur. Data not 8V8Jiabte 

12.27 Atld Vopor p......., 1.9 ps<a 

6. FIRE HAZARDS (Continued) 

I. II Sl- AI< to fUOI Rallo: Data no1IIV8llab0e 

tli.12 Flame rem~ Data not ava.lable 
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SODIUM HYDROXIDE 

Common Synonymt; 

CaustJc SOda 

Sobd flakes or pellets Whrte 

Lyo 

Sinks and mnces With water. 

: ::~'JC~ Wltn SCI•O ar.I'J :::l-.JSI r< t:t:O ~CC.Ot>J aw.a-.. 
~ l' -... :::er ove~c:o:nmc ;t~c.:;cmo q:vvt:sl 
.:;; :·s.:~arae u ocssm•e 
: 1:a a."a rerrove cw;c~arceo ma;t:r.;:u 
.. -, :.:a1 nealfr"' ar.o DCIIUIJOn .:::Cf'"':l 'ICt~f'C:f!S 

Not flammable. 
May cause tl"e on contact With combUsbbles. 
AarnmabHt gas may be prodUced on contact wrth metals. 
Wear ruooer ove•c:otn,no t•r.cluCtno r'l•Oves• 
Fi00<1 crscr.aroe area w•tn w;:Her 

fire Coot e'oosea contatners w11n water 

DUST 
lrritatmg to eyes. nose and throat. 
J.Aove ro ~~esr a•' 
·f ~e3:n.no ~'aS SICOoe<l. C•ve :lftlftCI31 t('SOttfi.HOn 

i breatnrno •S -=•~•·c:.:ll. -~ ·.e 0woen 
IF IN ~ .. E 5 ";;.::: everras ooer. ar..7 ''usn wttn Otenrv cr wal<?r 

SOUD 

E::.oosure 
Will bum SkJn and eyes. 
Hann1uld-
=i<1!T'ove cor:amiOatea c•otr:~c a~c-: sr.Oi"s 
Flusr. anec~ed areas wun o•cnrv o~ -.... ater. 
;:: I."J E'•ES '"CtCJ eveuos ocen ana llt..:sn w•:n c·ei"':V t:l N<~ler 

:F SWt.LL.JWED ar.a v•ctu'l"l •S L.::;::"JSC1CL.S. ~.;.ve .,.,..;,,,., ar:,'"lJ< wa1er 
;• -·lk 

;:)() ~~CT ::-1C:.:CE VOMITING 

Water 
Pollution 

Dangerous to aQUabC life N1 mgn concentretJON:. 
May be dangettlua If It enters water tntakes. 

'lol!tv tocat nea1tn ana w11f11rle onre~aJs 
.~lOittv coerarors 01 r.earov wa1er •nlaKes 

I. RESPONSE TO DISCHARGE 

(SN"---1 
lssue~OSMJ 

Aestncl access 
Disperse and flusn 

3. CHEMICAL DESIGNATIONS 

3.1 CG ~ClaM: Not tmed 

3.2 Formu6a:: NaOH 

3.3 IMO/UN ~ 8.011823 
3.4 DOT ID No~ 1823 

3.5 CAS~ No~ 1310.73·2 

2. lABEL 
2.1 Catovory: CorrOSNe 
2.2 Clooc 8 

4. OBSERVABLE CHARACTERISTICS 

4.1 ~-(oolhlpped~ Sold 
4.2 Color. Wtvte 

u Odo<: Odot1ess 

S. HEALTH HAZARDS 

5.1 P..- Pro- Equlpmonl: Chomocot sate1y goggles; lace S/liOid: hiler "' dust·type 
respntor. rubber boots; rubbW gtoyes. 

5.2 Symptomo fo11owtn!1 ~ Strong e<><rOSM> action on contacted - INHALATION: dust 

may cause ctarnaqe to - -tory tract and tung rtsett. ptOduclng trom m1d nose nitation 
to pneumonrtla. INGESTlON: MYere damage to mucous memDranes: severe 8Cilt tonnatJOn « 
porloraOon may occur. EYE CONTACT: produces _, ctarnaqe. 

5.3 T-<>IE- INHALATION: l1lf!I()W 1rom """""""''-,.._.DOn; call.,.,.,_,_ 
INGESTION: !J1V8 -tar Of motk ~ by clute WM>gat Of 1rut julcO; do NOT N1duco vomt1ng. 

SKIN: wasn mmediatefy With large quanbtles of water under emergency safety shower white 

r~ dOttwMJ; contn.Je washng untJI medical help amves; call phySIQM. EYES: mgate 

Immediately wrth ~ amDU"Jta ot water tor at 1eaa1 15 mrn.: can pnyscan. . 
5..4 Threthold Umtt VMue: 2 rngtm• 
5.5 Short r ..... ,__, Umtto:-_. 
SA Toxldty by 1..-,: (10% -~oral rabll<t LD~ ~ 500 mgtkg 

5.7 Lato Toldeily: None 

SA v-co..1- a~a~oc~er-. Non-YOtable 

5.1 Uquld"' ~-~ Sevoto skin mtant. Cauaeo ~ lhird-dogroo 
bUms on shOn contac1 and IS very 1nJU00US to the eyes. 

S.10 Odorrr.r-Not-
5.11 IDLH VMue: 200 mglm' 

169-147 0 - 86- 60 QL 3 

6. FIRE HAZARDS 
6.1 Flash Point Not tlammab4e 

6.2 FlarnmabM Umlta In Air. Not flammable 

6.3 Fire £xttngul8h6ng Agent&: Not pertJnent 

6.4 Fire EJ<Ung- Agonts Not to bo 

U-Nol pertlnont 
e.s 
--"' COml>lmlon -Nolper1lnen1 

.u &.Mvtor In Ftre: Not peronent 
6.7 lgnttJon T~ Not Hatnmable 

6.1 Elec1rtcal Huard: Not pertinent 

8.8 Burning Rota: Not f...,.,_ 
6.10 Ad-FlomoT~ 

Oatanotav~ 

1.11 StoicNometrte Atr to Fuel Ratio: 

Data not avarlabkl 
6.12 Flame TemperatU~W: Data not ava1lable 

7. CHEMICAl REACTIVITY 

7.1 R- With Wotor: DiSSOlves With 
liberation ot much heat mav steam and 
splatter 

7.2 R-wllhCommon-When 
wet. attadta metals such as alumoum, 
ttn, ~. and ZJnc to produCe 

flammable tlydrogen gas. 

7.3 s~ Durtng r.-.- Stabto 

7.4 --.g AgontsiO<Addo-
cau.t1e1: Flush wrth water, nnse With 

dtluta IIC8ttc aad 
7.5 Polymeetattou: Not peronent 

7.1 Inhibitor of Pottmedatlou: --7.7 II_. Rollo (R-Io 
ProduCt): Oata not avadabie 

7 .I R-Group: Data not OVIIIable 

8. WATER POllUTION 

1.1 Aquottc Toldeily: 

125 pprn/96 hr/rnosq<.Wto 

f""/Tl.,./frosh 
180 ppm/23 hr/oystera/lethaJ/sah ...... 

1.2 w.- Toxlclly: Data not ... -
1.3 lllologlc:8l Oxy- DoiiWid (BOD~ 

None 

u Food CMin concontnrtlan­
None 

9. SHIPPING INFOR.IIATION 

U ~ a1 Puttly: Tochnical flakes; USP -1.2 ~ T..._......., Amboonl 

1.3 ._. A--No""'"''""""" 
&.4 Votnttnv: ()pen 

11.1 

11.2 

11.3 

12. 

12.1 

12.2 
12.3 
12.4 

12.5 
12.1 
12.7 

12.1 
12.t 

12.10 

12.11 

12.12 

12.13 
12.14 
12.15 
12.11 
12.25 
12.21 
12.27 

NOTES 

SHD 

10. HAZARD ASSESSMENT CODE ISN ___ l 

ss 

!1. HAZARD CLASSIFICATIONS 

CodoC>~--COfTOSIYe matEW18t 

NAS - Rot1ng lor - Wotw 
rr .. IIIPCNtatkNL Not lrsted 

NFPA-~ 

Ca'-Y c-H081tn Hazard !Bluet ...... . ......... 3 
FlaiT1ITIIIbofoty (Red) ....... ....... ...... ._ 0 
A.......,(Yoflow) .......... .............. I 

PHYSICAl AND CHEMICAl PROPERTIES 

""--ot u·c- 1 otm: 
Solid 

-WofVIII:<IO.OO 
Botling Point ot 1 ..... Very l>gh 

F.-.oztnoPolnl: 
604'F ~ 318'C a 591'K C_T __ .,...nont c----Spoottjc Grovtly: 
2.13 at 20'C (solid) 

Uquld 8ur1Mo T- Not P8fl1n8nl 

Uquld w-•-r-
Not peninent 

Vapor (0..)- Grovtty: 
Not pertJnent 

Rollo <>1- -<>I Y-(0..~ Not-L.otam-oiY-
Notper1Jo>MI 
-<>I~ Not-
Heat ot Decon t:lDJttlan: Not pertJnent _"' ___ 
Heat of Pot)rnertatlatr: Not pertinent 

- <>1 F.-.: 50.0 cat/g 
IJmlt1ng y- Dota not -

Rold v-- Data not-
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I!COloqy and .nvu·ONnC. n.c. 
Job No ~ZRRD EVII.liiTII:Jf m: oenau 3/te/'30 

Dll!lllcai Na.e: rMftlfL8E :•N?para"lon iJ.;E . --~ 

:AS NWJoer: '31-20-3 DOT Naile1~ No. 

_,, ,,.. Ca!AlildJ 

!! NlOSli/OSHA Pc!Cket Guide 'JERSOIERAH 'iERQ( INDEX g !JIZARDLINE !! OCSIH 
!! CHRIS XX SSlX Othm"" AlDRIOi. SITI!G 

a.tctl ~1111 
Synonyl!s: ~IN. ffi'TH BfU. WHlTE T~R 
Chl!lllcal Fcnu.ia ~ 
~~ystcai State sn..ID FUI<ES Solubility (H20) INSrl.UBtE 2oiling Poirli !SU.. 
Flash Point .!1i..£. Vapor PressJDEmSlty ~ Fretmng ~'Oint .!l1..E. 
Odor Chara~eristic 
Incomuataoilities STRONG OXIDIZERS. CHRONIC AI~DRIDE 

Biolo;J~i ~inJ 
IDUi TLV-TWA ~ PB. !!i:E! Odor ihrgshold 3 PPM_ 
HWtan Aquatlc 10-1 PI=., Rat/l'louE 

Route of Exoosure .:..:.lrHU!::.:.::;:.:.T:..:I.::[J;~,-~~~=ST:.:..I:.::ON~,~.......:::DE:::.FIJII::.:Al~C:::.::ONT:::.:.:.ACT~,~EJ~'E_,OCUUl==R,......:.:DE~RMAL::.::.=..:ABSO=:::.RPT"-'-'I~O' 

Molecular we1gnt 

::~ 

· :..li&Dle LirAits ""-""~ 

CarcuiOgen tfiA. Tetatogen l'lutaJ1e' _ 

Hulling Ill« :•iicrs !Per!onal Prcrter:tive l!easures): 
508 PP!II USE APR W/Da!Iat. CARTRIDGE; 509 PPII!-5CM, EXCEL-VJTrlN;POOR-WTYl, VHM., ~;::r:P::-t. NITRILE, PREVENT 
~/PRfl..DNfE} EXrnstJRES 

HHUb Htzarn w Fil'ti Aidl 
GET MEDICAL AnENT I~. SIVE WATER & INDUCE VO!IIJTINS, ~OVE TO FRESH AIR, CPR IF NECES!ii<'. !'!EDlCAL HTTM I~. 
IRRJeATE/RINSE WITH IHlTER FOR AT LEAST 15 MIN, WASH S!UN THRWH.Y WITH SOOP & WATER 

S)'JIP'toms: Acute: SKIN SENSITIZER & BlOOD AGENT, EYE IRRITATION, HBIDOO£, COTRJSIDN. ;:CJ1!!1R. PAIN, NAUSEa, VOMJTIM;, 
DHlRRHEJ1, BtADDER, H?RITATION, HEl'!Ot.YTIC EFFECTS mESTROCTION OF r:=:c :...:.::z: r:Ell.S) MOSTlY PRIHUaD IN 
INOlVIWli..S W/HEREDii~RY DEFICIENCY OF SLUCOSE-£-DEHYDROOENASE 

Dlror11c: REPEATED ExrostiRE MAY CAUSE DERMATITIS, KIDNEY AND/OR LIVER DAMAGE. ::_:-:~-:3> EXPOStlRE MAY LEHD TO 
rnTAROCTS. 



eco!oqy mer tnnroN~nC. m:. 
Job No 1iW1RD EWI.WITUJI CF OEJJIDU S/lll/99 

Chet~tcal Na.: m.JDI.QRIMMJ BIPtEfM,. ~'r'eoarancm £;;: ~ 

CAS Nu.aoer: :3469-21-9 DOT Naae/~ No. 

~trm:n ConHUidJ 
U. NIOSli/OSHA Pock!!"t &uicie 'JI:RSOlERAN dAZRRDL.INE ll RCGIH ~ : = 1 HAZARDOUS SAFETY WN.R.. 
U. OiRIS XX SAX ather RTECS 

c.lctl ~1111 
Synonyas: AROOUJR 1242/~ OI..ORH£, c.'-i.ORODIPHENYL : c...-s 
Chet11cai Fonnua C12H7C13 ~lecular we1ght .?'w8 
J:tlysu:.·al State DARK Llf!.IID Solubility tfiC1!1} lNSruJBLE Boilir1g ~·oint 617-69! 
Flash Point Ji1£. Vapor Press1Dens1ty ~~ 111M Free:nng Point :f..£. ::- : d 
Odor Character15tlc 
Incosoataotlities STRONG OXIDIZERS 

Biologic:ai ~inr 
IDlH TlV-TWA ~ Odor- Thresnold 
Hutw~ 10 MG/JI!3 Aquahc 278 ~ Ratll'lous 

Route of Exposure iiHUlTION, INGESTION, DERM. COOOCT EYE OCtUlR, DfRM.. ABSORPT!O~. 

. =-aoie Limits UNKNOWN 

Carctnogen ~ Tetatogen Mutage rd!....;uj 

Hlllltlii'IQ Rice :lliiUas !Per50nai Protecttve Measures;: 
ANY DETECTIUl.E liMIT - SCBSI, EXCEL-IJITIJMOOD-WTYL. VINYL, NITRILE; POOR·i~HPRENE, =.;:7': :ua.ES, c:_::;~IN6 TO AVOID 

~ 

I'Rlih Huaras ANi First Aicla 
MEDICAL ATTEN IMI'!ED, GIVE SALT WATER, INCUCE VOMITING, l'!OVE TO FRESH AIR, ARTIFICS:U. F.=:: :~ 'f:CESSARY, l'lEDICAI.. ATTEN, 
IRRI$lTE/RINSE Il'fli!ED WITH WATER, WASH Sl<IN THR!J.KH.Y WITH SOAP & ~ifR 

Syllptoms: iicute: IRRITATION OF EYES, ~-lOSE, T:1ROOT, CAN C~USE VOI'IITING, EDEMA, AOORE:C A.SER, ABDOJtllNRI... PAIN, FAT1GlE 

Chrome: CHlORACNE FR()II! PRCl.ONGED SKIN CONTRCT, ACUTE & rnRONIC: EXPOSURE r!CJ·. ·._:x: :...!VER DA~AGE OR C~NCER 



METHANE MTH 

Common Synonyms 

l,~arsn Qas 
...,aturat qas 

Gas Colorless Weak Odor 

LIQuid lloats and bolls on watP.r. Flammable vrs;bre vaoor ctoud rs 
prOduced. 

-.: -:-- - :-. ~0u:.::es .0o10 .:au Ht> ·:.:-;;_,-: ....... ,.,..,, 
~· ~;_:,...-.: .;•o; .:,,;- WGIICf ">~f,1V 10 .-,: • ~_::...,• • •· 
1-: • .:1:"' o,'-'J r-: :<:~s~ vr rarae arscr.'!·~,... 

Exposure 

FLAMMABLE. 
Flashback along vapor uarl mav occur. 
May explode If rgMed m an enctosed area. 
3too a•scnarae ., ~cs:.-;:;-,,.. 
.:(101 ~1Ccoseo co:--ta•:--.er:. anr} :-r:;o:,.,;~ ~," "~'<:c: ~{) ·,;- _·v·· ...... -. w;;·-.:· 
.et ·~·o:> :;urn 

VAPOR 
Not rmtat.ng to eyes. nose Of throat 
II mhaled. Will cause OJlZtness. arH1cutt breathing. ana 

toss ot consciOUsness. 
•.lo..,f:.' t::l ·r':!sn a.r 
· ::~reatn.no r:as stocceo : -, ... :;rt • ·, 1• ''='">o.rat•on 
· :::reatnona rs ...:.r•·,:Uit 

LIQUID 
Wlll cause fr0$lblte. 
·,sn anec1eo areas ww'l 01.::ntv cr wa:•.'r 

JO NOT RUB AFI=EC-ES .:...-IE.:.:; 

Not harmful 10 aQuatiC fife. 

Water 
Pollution 

3.1 
3.2 
3.3 
3.4 
3.5 

RESPONSE TO DISCHARGE 

(See RtsponM a.ethocl• Handbook) 

1ssue wamtng·hiQh flammabtllty 

Restnct access 

Evacuate area 

3. CHEMICAL DESIGNATIONS 

CG ComPIUbUtty Claaa: Paraffin 

Fonnu4a: CH• 
1110/UN DHI9nollon: 2.011971 
DOT 10 No.: 1971 

CAS R~lotry No" 74-82-8 

2. lABEl 

2.1 Category: Flammaote gas 
2.2 Clan: 2 

4. OBSERVABLE CHARACTERISTICS 

4.1 P~yslc81 S1a1o (ot lhlppod~ 
Liquefied q.as 

4.2 CoJor: COlorless 

4.3 Odor: Mild, swee1 

5. HEALTH HAZARDS 

5.1 Peraonel Proteettve Equipment: Selt..eonta1ned brealhmg apparatus tor tugh concentratiOns: 

protecbVB CIOIMlg rf e•posec:l to ltQU!d. 

5.2 Symptoma F01ktwtn9 ExpcMUN: H)Qh concentrat1ons may cause asphyx18bon. No systermc 

sHeets. even at 5% concentrabon 10 81r. 

5.3 Treatment 01 Exposure: Aei'T'IO'Ie to fresh Bit. Suppon reSPtrahon. 
5,, ThreshOkl Umtt Value: Not pemnent (methane 15 an asphyx•ant. and limiting tactor IS avSllable 

0"1'98") 

5.5 Short Term lnhll&atton Umlta: Data not avarlable 
5.6 Toxldty by tngatlon: Not pertJnent 

5.1 Ute Toxlctty: Non& 
5.8 Vapor (Gaa) ln1tlnt ChtlractertatJcl.: Vapors are nommtatlng to the eyes and throat. 
5.51 Llqukl or Solid lrrttant CharaeteriatJ~ No apprec18ble hazard. Prachcatly harmless to the Skm. 

because rt evaJ)O(ates qu~ly. but may cause some tros!bte. 
5.10 Odor Threlhold: 200 ppm 
5.11 IDLH Valur. Oala not available 

6. FIRE HAZARDS 

6.1 Flash Point: Flammable aas 

6.2 Flammable Limits 1n Air. 5.0°l.-15.0% 
6.3 Fire Elltlngu•shmg Agents: Stoo Uow ol 

gas 

6.4 Fire Elltifl9UISI1ing Agents Nat to be 
Used: Water 

6.5 Spect81 Hazards ot Combustion 
Products: None 

6.6 BehaYtor In Fire: Not pertment 

6.7 Ignition Temperature: 1004·F 

6.8 ElectriCal Hazard: Class t Group 0 

6.9 Bumlnq Ratr. 12.5 mm/nun. 

6.10 Adlablltlc:: Flame Tempen~ture: 2339. (Est.) 

6.11 Stotchlometrtc Air to Fuel Ratio: 

17.16 fEst) 

6.12 Flame T•mperature: Data nol ava•lable 

7. CHEMICAL REACTIVITY 

7.1 Raactlvtty With Water: No react1on 

7.2 FleactlYtty With Common Materials.: No 

reaction 

7.3 Stability During Transport: Stable 

7.4 NeutraliJ:tng Agents tor Ae1da and 
CawtiQ: Not peronent 

7.5 Potymefiutton: Not penrnent 

7.6 Inhibitor of PotymerJzatiOrr. 

Not penment 
7.1 Molar Aatlo (Reactant to 

Produc:t}: Data not avarlable 

7.8 Reacttvttt Group: 31 

8. WATER POllUTION 

8.1 Aquatic To:xldty: 

None 

8.2 Waterfowl Toxlctty: None 

8.3 Blologlell Oxygen Demond (BOD): 
None 

8.t Food Chain Concentration Potential: 

None 

9. SHIPPING INFORMATION 

9.1 Qradea 01 Purtty. Research grade: wre 
grade 

9.2 Sl~ Tempen~turo: -260'F 
t.3 fnert Atmospfterr. No requrrement 

9.t Venttnc): Safety rehel 

10. HAZARD ASSESSMENT COOE 
!See Hazard Aaaeument Handbook) 

A·B-C·D-E-F-G 

ll. HAZARD ClASSIFICATIONS 

11.1 Cod• of Federal RequlaUona: 
Flammable gas 

11.2 HAS Haurd Aat1ng for Bulk Water 

Tr.an~ 

C.I09CHY Rating 
F1re ... 4 

Health 

Vaoor lrntant... 0 
LtQlnd or Solid lmtant.. .... 0 
Po•sons .... 0 

Walet PolutiOn 

Human ToxiCity ... 0 
Aquaoo ToxiCrty ...... 0 
Aeslhebc EHect... 0 

ReactMty 

Other ChemiCalS .. . 0 
Water .... 0 
Sell ReactiOn ... 0 

11.3 HFPA Hazard Cluamcatton: 

C.I09CHY Claa&tflcatton 
Heanh Hazard (Blue) ... 1 

Flamrnabrhty (Fled) ..... • 
AeactMty (Yellow) ... 0 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phystcat State at 15"C and 1 atm: 

Ga• 
12.2 Moleculat Wllfght: 16.04 

12.3 BolllnQ Potnt at 1 atm: 
-258.7"F == -16t.5"C = 111 7"K 

12.4 FrHZing Potnt: 
-296.5"F =:: -t82.5"C = 90.7'K 

12.5 Critical Temperaww. 

-116.5'F"" -82.5'C = 190,7'K 
12.8 Critical Preaure: 

668 psia "" 45..44 atm = 4.60 MNtmz 
12.7 SpectttcGrevity: 

0.422 at -160"C (liqU1d) 

12.8 Uquld Surface Ten.ton: 
14 ctynes/em = 0.014 N/m a1 -t61"C 

12.9 Uquld Water lntet'f8dlll Tension: test.) 

50 dyneS/em = 0.050 N/m at -t61"C 

12.10 Vapor !Gu) ~ Grmty: 0.55 1.0 
12.11 Ratio of Specffie He.ta o1 V•por (Gaa): 

1.306 
12.12 Latent Heat of Yapoftzation: 

219.-' Btu/Jb ... 121.9 callg "'" 
5.100 X 10' J/kg 

12.13 Heat of Combuatlon: -21.517 Btullb = 

-11,954 caYg ... -500.2 X 10 5 Jtkg 
12.14 Heat of Decompoamon: Not pernnent 

12.15 Heat Of Solutton: Not peronent 
12.1& Heat Of PolymfiUatlorf: Not pemnent 

12.25 Heat or Fu~ 13.96 callg 

12.26 Umittng Value: Data not available 

12.27 Reid Vopor "-Ve<y 1Hg1t 

NOTES 

JUNE 1985 



SCAN 18-- J HEAT·RE!.ATED .MERGENCJES 

Muscle I 
Condition I Cramps 

Breathing I I I 

I 
Heat 

Yes Varies I cramps 

l Heat 
No I 

Rapid 
I I exhaustion Shallow I 

i 
Heat-

No I 
Deep, then 

I stroke shallow I 

1 HEAT CRAMPS 

2 HEAT EXHAUSTION 

3 HEATSTROKE 

482 

Loss of Pulse Weakness i Skin Perspiratton I 
Consciousness I i 

I 

Varies I Yes I Moist-warm 
Heavy ! Seldom I No change j 

Weak I Yes i Cold Heavy ! 
Sometimes I Clammy i 

Full 

I Yes I Dry-hot little or ! 
Rapid I Often 

I none 

SYMPTOMS AND SIGNS: 
Severe muscle cramps (usually in the legs and abdomen), exhaustion, sometimes 
dizziness or periOds of faintness. 

EMERGENCY CARE PROCEDURES: 
• Move patient to a nearby cool place 
• Give patient salted water to drink or half-strength commercial electrolyte fluids 
• Massage the .. cramped" muscle to help ease the patient's discomfort. massaging 
with pressure will be more effective than light rubbing actions. (Optional in some 
EMS systems). 

• Apply moist towels to the patient's forehead and over cramped muscles tor 
added relief 

• If cramps persist, or if more serious signs and symptoms develop, ready the 
patient and transport 

SYMPTOMS AND SIGNS: 
Rapid and shallow breathing, weak pulse. cold and clammy skin. heavy perspira­
tion, total body weakness, and dizziness that sometimes leads to unconsciousness. 

EMERGENCY CARE PROCEDURES: 
• Move the patient to a nearby cool place. 
• Keep the patient at rest. 
• Remove enough clothing to cool the patient without chilling him (watch for shiver­

ing) 
• Fan the patient's skin. 
• Give the patient salted water or half-strength commercial electrolyte fluids. Do 

not try to administer fluids to an unconscious patient. 
• Treat for shock, but do not cover to the point of overheating the patient. 
• Provide oxygen if needed 
• If unconscious. tails to recover rapidly, has other injuries. or has a history of 

medical problems, transport as soon as possible. 

SYMPTOMS AND SIGNS: 
Deep breaths, then shallow breathing; rapid strong pulse. then rapid, weak pulse; 
dry, hot skin; dilated pupils; loss of consciousness (possible coma); seizures or 
muscular twitctling may be seen. 

EMERGENCY CARE PROCEDURES: 
• Cool the patient-in any manner-rapidly, move the patient out of the sun or 
away from the heat source. Remove patient's clothing and wrap him in wet 
towels and sheets. Pour cool water over these wrappings. Body heat must be 
lowered rapidly or brain cells will die! 

• Treat for shock and administer a high concentration of oxygen. 
• If cold packs or ice bags are available, wrap them and place one bag or pack 

under each of the patients armpits. one behind each knee, one in the groin, 
one on each wrist and ankle. and one on each side of the patient's neck. 

• Transport as soon as possible. 
• Should transport be delayed, find a tub or container-immerse patient up to 

the face in cooled water. Constantly monitor to prevent drowning. 
• Monitor vital signs throughout process. 


